Improved orbits are presented for the visual binaries WDS 02366+1227, WDS 02434-6643, WDS 03244-1539, WDS 08507+1800, WDS 09128-6055, WDS 11532-1540, WDS 17375+2419, and WDS 22408-0333. The latest orbits for these binaries were demonstrating a great inconsistency between the systemic mass obtained through Kepler's Third Law and that calculated as a sum of their components' mass through standard mass-luminosity and mass-spectrum relationships. Our improvement allowed us to obtain consistent systemic masses for WDS 02434-6643 and WDS 09128-6055 without a need for changing the Hipparcos parallax. For the remaining 6 pairs, we suggest the use of their dynamical parallax as a reliable distance estimate unless more precise parallax is reported. Astrophysical and dynamical properties of individual objects are discussed.
INTRODUCTION
Determination of accurate orbits in visual binaries with known distances represents a reliable method to obtain their systemic mass using Kepler's Third Law. However, its direct application sometimes leads to unrealistic mass values largely inconsistent with the mass sum of individual components derived from empirical mass-luminosity and massspectrum calibrations. A careful inspection of their orbits and/or estimated distances is needed in order to clarify the reasons and nature of such inconsistent data. Essentially (but not only), these are poorly known (or even erroneous) distance determination, low quality (preliminary) orbital solution, and/or the previously unknown multiplicity of the components. In a recent paper of Tamazian et al. (2016) we have selected a small sample of 17 such binaries and have presented brief comments regarding how such consistency can be fixed either by improving the orbit or by refining the distance. Here we report a detailed analysis of new or-
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NEW ORBITS
The method of Docobo (1985; 2012) was applied in orbital calculations, using a whole set of available measurements for each star taken mainly from the SIDONIe database (Le Contel et al. 2001 ) and the INT4 Catalog (Hartkopf et al. 2001a) . Washington Double Star (WDS) designation is used for identification purpose. Orbital elements of nine solutions (two solutions for WDS 17375+2419) are listed in Table  1 where the first two columns give the WDS designation and discoverer designation of the binary, while the remaining columns list respectively the period (in years), time of periastron passage (in years), eccentricity, semimajor axis (in arcseconds), inclination (in degrees), node (in degrees), and longitude of periastron (in degrees), together with their standard errors. Apparent orbits are graphically represented in Fig. 1 . All orbits were previously announced in the IAU Commission 26 Information Circular No. 182 (Docobo et al. 2015) . In order to numerically assess the quality of the obtained solutions, we report in the self-descriptive Table 2 (columns 2-6), the weighted root mean squares (RMS) and c 2016 The Authors arithmetic means (AM) of (O−C) residuals in θ and ρ for both newly calculated and previously known orbits, using the observation weighting rules described in Docobo & Ling (2003) . Biannual ephemerides for short period (< 50 yr) orbits are included in Table 3 , from 2016.0 to 2020.0. In Table  4 we give the yearly ephemerides for long period orbits (> 50 yr) from 2016.0 to 2025.0.
SYSTEMIC MASSES
Some astrophysical parameters along with total mass and parallaxes are also presented in Table 2 where the first column lists the WDS designation and the apparent magnitude and spectral type of each component. Individual spectral types were assigned following the method of Edwards (1976) with the magnitude difference taken from the INT4 Catalog. In the same column, we include the Hipparcos parallax, π Hip (van Leeuwen 2007) . The dynamical parallax, π dyn (Baize & Romani, 1946; Heintz 1978a, p. 62) , obtained from an improved orbit using the updated M-L and M-Sp. standard calibrations (Scmidt-Kaler 1982; Gray 2005; Docobo & Andrade 2013) , is shown in column 7. The last two columns represent systemic mass calculated on the basis of the Hipparcos and the calculated dynamical parallaxes. Column 8 gives the total mass using the Hipparcos parallax, and column 9, using the dynamical parallax.
We used the orbit grading method described in the Sixth Catalog of Orbits of Visual Binary Stars (hereinafter ORB6; Hartkopf et al. 2001b) where Grade 1 corresponds to the definitive orbit and Grade 5 is assigned to a preliminary orbit. In three cases, the grading has improved by one unit.
COMMENTS ON INDIVIDUAL STARS

WDS 02366+1227 (=MCA 7)
The first almost circular (P=3.87 yr; a=0.077; e=0.037) orbit was reported by Balega & Balega (1988) . It has been revised by Mason (1997) who, twisting some position angles by 180
• , transformed this solution into a highly elliptical and shorter period solution (P=1.92 yr; a=0.119; e=0.884), with better observational residuals (mainly in θ) but leading to an unrealistic mass sum, M=19.1M ⊙ , using π Hip and a small mass, 2.04, using the π dyn . In view of these values, Balega's solution should have been closer to the correct one but was also demonstrating some unacceptable observational residuals. Therefore, we calculated an orbit with a slightly smaller period (P=3.80 yr; a=0.077; e=0.017) which provided better observational residuals in comparison with both previous solutions (see Table 2 ) and with a total mass similar to that reported by Balega. Although the Grade of this orbit changed from 2 to 1, that is to say, almost definitive, we concluded that the parallax which gives more realistic masses for these F7V stars is, in this case, the dynamical parallax. The orbit is shown in Figure 1 .
WDS 02434-6643 (=FIN 333)
We propose an orbit with an inclination of 90
• and a much smaller excentricity than previous solutions. Since the magnitude difference, dm=0.4 mag, is obtained from speckle measurements, we do not suggest the use of dm=1.7 mag appearing in the ORB6 Catalog (Harkopf et al. 2001b ). Taking into account the combined magnitude, 6.26 mag, taken from SIMBAD, we adopted 6.83 mag and 7.23 mag for the components. Applying the π Hip =18.40 ± 0.43 mas, we readily obtain M=3.0M ⊙ which is very compatible with F4+F7 dwarfs. Curiously, the masses obtained are the same as that of the improved orbit of Söderhjelm (1999) . Grade 3 remains unchanged. There would be an eclipse in this system as long as the inclination is between 89
• .7 and 90
• 3. In the most favourable case (90
• ), the eclipse would last 7 days, from 2040.3315 to 2040.3505. Figure 2 corresponds to this orbit.
WDS 03244-1539 (=A 2902)
Two previous orbits of Muller (1955) and Starikova (1978) are rather similar and suggest an orbital period of 25 yr (a=0.15; e=0.19) yielding π dyn in order of 12.6 mas which is rather different from that of the Hipparcos (20.27 ±0.73mas). The latest speckle measurement of Tokovinin et al. (2014) led to very large rms in both θ and ρ (35 deg. and 70 mas, respectively) indicating the need for orbit improvement. Despite a relatively small set of observations and a large gap in successful observations between 1962 and 2013, we were able to improve previous solutions and suggest a rather new elliptical orbit (e = 0.507) with a much shorter period of 11.35 yr. Not only the latest measurement is perfectly well located on the new orbital path (see Figure 3) but the global rms values are significantly improved as well (see Table 2 ). However, the π dyn =28.89 mas is still far from that of Hipparcos. The total mass using the dynamical parallaxes from both previous solutions is 2.4M ⊙ , whereas we obtained 1.6M ⊙ which seems to be more reasonable for a pair of early G dwarfs. The Grade improved from 4 to 3.
WDS 08507+1800 (=A 2473)
The reprocessed π Hip =2.77 ± 1.03 mas is clearly erroneous because it leads to absolutely unrealistic values for the mass sum of 372 M ⊙ and an absolute magnitude of -0.3 mag for the G5 type. This fact indicated that we should study this system. A previous orbit P=116.7; a=0.476) led to π dyn =13.82 mas (72.4 pc) and total mass of 2.6 M ⊙ which is too large for a pair of G5 stars. Apart from this, an absolute magnitude, M=+3.3, for the main component is obtained which is not typical for such a star. We tried to improve this orbit and got a better solution whit a similar period but a larger semiaxis (P=113.39, a=0.979, Figure 4 ) which yields π dyn =34.37 (distance 29.1 pc) and typical values for both mass, 1.8M ⊙ , and absolute magnitude of the main component (+5.5 mag). Therefore, we suggest the use of 29.1 pc as a realistic distance estimate for this star. This example shows that the Hipparcos parallax should be used with caution for distant stars (π <5 mas). The Grade remains 3.
WDS 09128-6055 (=HDO 207)
The new orbit gives π dyn =5.82 mas and a mass sum of 5.2 M ⊙ which is quite reasonable for a couple of late B type stars (the magnitude difference is 0.2 mag). Previous orbits of Mason & Hartkopf (2011) and Heintz (1996) reported much shorter periods of 78.5 yr (a=0.343) and 71.3 yr (a=0.265), respectively, and dynamical masses of 34M ⊙ and 19M ⊙ which are too large. This example demonstrates that by only improving the orbit, one can obtain a reliable mass with a parallax value that is very close to that of Hipparcos in spite of being a rather distant pair. The Grade remains 3. The orbit is drawn in Figure 5 .
WDS 11532-1540 (=A 2579)
The orbit by Hartkopf & Mason (2010) with P=145 yr, a=0.403, and e=0.287 gives a mass sum 2.4M ⊙ but places this star at π dyn =10.87 mas which is rather different than π Hip (3.74 ± 1.05 mas). We have calculated a 236.3 yr orbit ( Figure 6 ) that is almost two times greater with a rather elliptical (e=0.703) solution and a somewhat smaller semiaxis (a=0.321) that give a total mass of 3.1 M ⊙ (which is more reasonable for two A9+F1 stars) as well as π dyn =5.77 mas that is rather close to that of π Hip . The Grade remains 3
WDS 17375+2419 (=CHR 63)
There are two possible solutions: a short period, eccentric orbit (P 1 =10.42 yr; e 1 =0.753) and a long period, almost circular orbit (P 2 =20,91 yr; e 2 =0.027) that improves the earlier orbits and leads to dynamical parallaxes of 7.6 mas and 17.4 mas, respectively. The total mass obtained in solution II (3.06M ⊙ ) seems more reasonable for a pair of A1+A8 dwarfs than that of solution I (4.65M ⊙ ) and its π dyn is closer to that of Hipparcos (13.04±0.31 mas). The rms of residuals are slightly better for solution I (see Table 2 ). The Grade remains 3. Figures 7 (long period) and 8 (short period) correspond to this system.
WDS 22408-0333 (=KUI 114)
We have obtained two improved solutions corresponding to a reasonable dynamical mass value. The short 27 yr period solution improves those of Baize (1976) and Söderhjelm (1999) (both with an orbital period of 28 yr) but largely disagrees with the RV data reported by Griffin & Heintz (1987) . The long 54 yr period solution agrees well with the RV data and leads to mass sum 2.5M ⊙ and π dyn = 18.84 mas which differs from π Hip = 28.93 ± 0.77 mas. Interestingly, the short period solution yields 2.3M ⊙ and π dyn = 23.03 mas which are somewhat closer to that of Hipparcos but have unacceptably large rms residuals. Therefore, the use of the long period improved orbit and π dyn = 18.84 mas as the distance estimate is likely the best choice.
Our orbit is very similar to that of Griffin & Heintz (1987) although it improves it slightly, and can be seen in Figure 9 .. The Grade changes from 3 to 2. 
